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Glaims 

1 . Micn>-faotplate device with integrated chemical sensor, which comprises: 

a) a support substrate; 

b) a supported membrane, attached to said support substrate^ extetiding over a well in 
5 said support substrate: 

c) an island attached to said membrane so as to be electrically and thermally isoiared 
from said substrate, said island consisting at least partly of a semiconducting 
material; 

d) one or several heating elements integrated in said island; 

10 e) one or several temp^ture-sensing elements iniegrated in said island; 

f) one or several acdve microelectronic devices integrated in said island, where at 
least one of said actiTO microelectrDiuc devices is a chemical sensor whose 
chemically active layer is exposed to the ambient. 

2. A micro4iotpla:te device according to claim K whaein at least one heating element 
1 5 consists of a heating transistt^. 

3. A micro-hotplate device according to claim 1, wherein at least one heating elemmt 
consists of a headng resistor. 

4. A micro-ho^late device according to any of the claims 1-3, wherein at least one 
temperature-sensing element is a temperature-sensitive resistor. 

20 5. A micro-hotplate device according to any of the claims 1-3, whezein at least one 

temperature^sensing element is a tempeiature-sensidve diode. 

6. A micro-hotplate device according to any of the claims 1-5, wherein said membrane 
consists of one or several insulator layers. 

7. A micro-hotplate device accoidii^ to claim 6, wherein at least one insulator is silicon 

25 nitride. 

8. A micro-hotplate device according to claim 6 or 7, wherein electrically conducting leads 
to the active microelectronic device on the island have been placed between different insulator 
layers. 

9. A micro-hotplate device accordixig to any of the claims 1*8, wherein the 
3 0 semiconducting material in the island Is silicon. 

10. A miCTO-hotplate device according to any of the cleims 1-8, wherein die 
semiconducting materia] in the island is silicon carbide. 

1 1. A micro-hotplate device according lo any of the claims I-IO, wherein the support 
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substrate and tte island are made of the same material. 

\2. A method for the fabrication of a micro-hotplate device according to cloiml. 
characteriied In the use of a combination of masking steps and etching steps to define the 
gcomeuy of the device. 

5 13. A method according to claim 12, characterized in the use of consecutive backside 

etching steps comprising: 

a) depositing the supporting membrane over the silicon substrate; 

b) one etching step is used to define the thickness of the island by etching away the 
region surrounding the island to a certain wanted depth, equal to the wanted 

^ 0 thickness of the island; 

c) another etching step is used to eich the island and surrounding region until the 
island is isolated from the support substrate. 

14. A method according to claim IZ characterized in the use of a silicon-on-insuiator 
wafer as substrate whereby the buried insulator layer in said silicon^n-insulator wafer is used as 
ao etch stop to defuie the diickness of die island of die device, resulting in a silicon island with an 
insulator on backside. 

15. A method according to claim 14, characterized in the use of the following steps: 

a) etching aw^ fit>m the front side of the device the region surrounding the island 
down to the buried insulator layer; 

b) etching away from the hack side of the device die silicon in the region below the 
island and die r^ion surrounding the island until die buried insulator layer on die 
island is exposed and the island is attadied to the support by the insulator layer. 

16. A method according to claim 14, characterized by the following steps: 

a) oxidizing the silicon layer on the front side of the device down to the buried 
insulator layer, except for the region where die island should be; 

b) etching away from die front side of ihe device the oxide in die region surrounding 
the island until the underlying silicon substrate is exposed; 

c etching away from die back side of the device die silicon in the region below die 
island until die buried insulator layer on die island is exposed and the island is 
attached to the support by the remaining part of the insulator layer. 

17. A metiKxJ according to any of die claims 12-16, wherin at least one of said etching 
steps is an anisotropic potassium hydroxide etching step. 

18. A metiiod according ro any of die claims 12.16. wherein at least one of said etching 
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Steps is an anisotropic trtrameth}i ammonium hydroxide etching step, 

19. A method according to any of the claims 12-16, at least one of said etching steps is a 
deep reactive ion etching step* 

20. A micro-hotplate device according to any of the claims M2, wherein one or several of 
5 the chemical sensors utilize the field-effect detection mechanism. 

21. A micro-hotplate device accofding to claim 20. wherein one or several fieid-effeci 
chemical sensors are combined with one or several chemical sensors that utilize a detection 
mechanism different from the field effect. 

22. A micro-hotplate device according to any of the claims M2 or 21, wherein one or 
1 0 several of the chemical sensors are operated as gas sensore. 

23. A micro-hotplate de\'ice according to claims 21 and 22, wherein one or several field- 
effect gas sensors are combined with one or several gas sensors that utilize resistance changes as 
detection mechanism. 

24. A micro-hotplate device accoidmg to claim 23, wherein at least one of the gas sensors 
15 that utilize resistance changes as detection mechanism is made of a semiconducting metal oxide. 

25. A micro-hotplate device according to claim 23, wherein at least one of the gas sensors 
djat udlize resistance changes as detection mechanism is made of a polymer. 

26. A micro-hotplaie device according to any of the claims 1-12 or 20-25, wherein the 
support substrate contains an airay of several islands. 
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II 1^ Priority 
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1. With regard to the elements of the international application:* 
I I the international application as originally filed 

the description: 



, as originally filed 



, filed with the demand 


pages 


, filed with the letter of 




1X1 the claims: 
pages 8 




, as originally filed 


pages , as amended (together with any statement) under article 1 9 


pages 




, filed with the demand 


pages 7 . 9 


, filed with the lettCT of 03. 


08.2001 


IXI the drawings: 
pages 1-2 




. as originally filed 


pages 




, filed with the demand 


pages 


, filed with the letter of 




1 1 the sequence listing part of the description: 
pages 




, as originally filed 


pages 




, filed with the demand 


pages 


, filed with the letto- of 





2. With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in which 
the international application was filed, unless otherwise indicated imder this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation fiimished for the purposes of international search (under Rule 23.1(b)). 
[ I the language of publication of the international application (under Rule 48.3(b)). 

I — I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
' — ' or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I fiimished subsequently to this Authority in written form. 

[ I fiimished subsequently to this Authority in computer readable form. 

I — I The statement that tfie subsequently fiimished written sequence listing does not go beyond the disclosure in the 
' — ' intemational aoolication as filed has been fiimished. i- • u 

□ The statement that the information recorded in computer readable form is identical to the written sequence listmg has 
been fiimished. 

4. 1 I The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 

I I the drawings, sheet/fig 

I — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5- 1 — I beyond the disclosure as filed as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receivir^ Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed*' and are annexed to this report since they do not contain amendments (Rules 70, 16 
and 70. 17), 

** Arty replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Inventive step (IS) 
Industrial qiplicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 
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1-27 



1-27 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

The present application relates to a micro-hotplate device 
with integrated chemical sensors and a method for making it. 
The characterising feature of amended claim 1 is that at least 
one of the sensors is a gas-sensitive field-effect sensor. 

The cited documents WO 94/10822 Al (Dl) and WO 94/10821 (D2) 
disclose micro-hotplate devices including means for measuring 
temperature and electric properties of materials during 
heating. 

None of the documents, however, disclose a micro-hotplate 
device including a gas-sensitive field-effect sensor. 

The device and method according to amended claims 1-27 are 
therefore novel. They are also considered to satisfy the 
criteria of inventive step, since it becomes possible to use 
chemical sensors of the gas-sensitive field-effect type in a 
micro-hotplate device, and industrial applicability. 
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